Multiple functional domains of the oncoproteins Spi-1/PU.1 and TLS are involved in their opposite splicing effects in erythroleukemic cells.
The hematopoietic transcription factor Spi-1/PU.1 is an oncoprotein participating to the malignant transformation of proerythroblasts in the Friend erythroleukemia or in the erythroleukemic process developed in spi-1 transgenic mice. Overexpression of Spi-1 in proerythroblasts blocks their differentiation. We have shown that Spi-1 promotes the use of the proximal 5'-splice site during the E1A pre-mRNA splicing and interferes with the effect of TLS (Translocated in LipoSarcoma) in this splicing assay. TLS was identified from chromosomal translocations in human liposarcoma and acute myeloid leukemia. Here, we determine the function of Spi-1 domains in splicing and in the interference with TLS. In transient transfection assays in erythroid cells, we show that the DNA binding domain cooperates with the transactivation domain or the PEST region of Spi-1 to modify the function of TLS in splicing. Interestingly, the 27 C-terminal amino acids, which determine the DNA binding activity of Spi-1, are necessary for the splicing function of Spi-1 as well as for its ability to interfere with TLS. Finally, we demonstrate that in leukemic proerythroblasts overexpressing Spi-1, TLS has lost its splicing effect. Thus, we hypothesize that oncogenic pathways in proerythroblasts may involve the ability of Spi-1 to alter splicing.